Mutual targeting of mediator and the TFIIH kinase Kin28.
In Saccharomyces cerevisiae, Kin28 is a member of the cyclin-dependent kinase family. Kin28 is a subunit of the basal transcription factor holo-TFIIH and its trimeric sub-complex TFIIK. Kin28 is the primary kinase that phosphorylates the RNA polymerase II (RNA pol II) C-terminal domain (CTD) within a transcription initiation complex. Mediator, a global transcriptional co-activator, dramatically enhances the phosphorylation of the CTD of RNA pol II by holo-TFIIH in vitro. Using purified proteins we have determined that the subunits of TFIIK are sufficient for Mediator to enhance Kin28 CTD kinase activity and that Mediator enhances phosphorylation of a glutathione S-transferase-CTD fusion protein, despite the absence of multiple Mediator and/or TFIIH interactions with polymerase. Mediator does not stimulate the activity of several other CTD kinases, suggesting that the specific enhancement of TFIIH kinase activity results in Kin28 being the primary CTD kinase at initiation. In addition, we have found that Kin28 phosphorylates Mediator subunit Med4 in an assay, including purified holo-TFIIH, and either Mediator or recombinant Med4 alone. Furthermore, Kin28 appears to be, at least in part, responsible for the phosphorylation of Med4 in vivo. We have identified Thr-237 as the site of phosphorylation of Med4 by Kin28 in vitro. The mutation of Thr-237 to Ala has no effect on the growth of a yeast strain under normal conditions but confirms that Thr-237 is also the site of Med4 phosphorylation in vivo.